Bioinformatic analysis of the Acinetobacter baumannii phage AB1 genome.
As one of the pathogens of hospital-acquired infections, Acinetobacter baumannii poses great challenges to the public health. A. baumannii phage could be an effective way to fight multi-resistant A. baumannii. Here, we completed the whole genome sequencing of the complete genome of A. baumannii phage AB1, which consists of 45,159 bp and is a double-stranded DNA molecule with an average GC content of 37.7%. The genome encodes one tRNA gene and 85 open reading frames (ORFs) and the average size of the ORF is 531 bp in length. Among 85 ORFs, only 14 have been identified to share significant sequence similarities to the genes with known functions, while 28 are similar in sequence to the genes with function-unknown genes in the database and 43 ORFs are uniquely present in the phage AB1 genome. Fourteen function-assigned genes with putative functions include five phage structure proteins, an RNA polymerase, a big sub-unit and a small sub-unit of a terminase, a methylase and a recombinase and the proteins involved in DNA replication and so on. Multiple sequence alignment was conducted among those homologous proteins and the phylogenetic trees were reconstructed to analyze the evolutionary courses of these essential genes. From comparative genomics analysis, it turned out clearly that the frame of the phage genome mainly consisted of genes from Xanthomonas phages, Burkholderia ambifaria phages and Enterobacteria phages and while it comprises genes of its host A. baumannii only sporadically. The mosaic feature of the phage genome suggested that the horizontal gene transfer occurred among the phage genomes and between the phages and the host bacterium genomes. Analyzing the genome sequences of the phages should lay sound foundation to investigate how phages adapt to the environment and infect their hosts, and even help to facilitate the development of biological agents to deal with pathogenic bacteria.